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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspectiorn of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available data and visual
in-pections. Detailed investigations, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investigatiow 1 intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported rondition of the
dam is based on observations oif field conditions at the time of inspection along
with data available to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the stability
and safety of the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected -under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the dam will
continue to represent the condition of the dam at some point in the future. Only
through frequent inspections can unsafe conditions be detected, and only through
continued care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the spillway deoign flood
is based on the estimated "Probable Maximum Flood" for the region (:',eateat
reasonably possible storm runoff), or fractions thereof. The spillway desicrn flood
provides a measure of relative spillway capacity and serves as an aid ir,
determining the need for more detailed hydrulogic and hydraulic studies, con-
sidering the size of the dam, its general condition and the downstream damage
potential.
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PHASE I REPORT

NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Lake Akiba Dam
State: Pennsylvania
County: Monroe
Stream: Sandspring Creek
Coordinates: N400 59.3', W75 0 21.3'
Dates of Inspections: May 20, 1981 & June 1, 1981

ASSESSMENT

Lake Akiba Dam is a 360-foot long, 22-foot high earth embankment dam,
constructed in 1926 to provide a lake for recreational use. The maximum storage
capacity of Lake Akiba is 280 acre-feet. The dam has a crest width of
approximately seven feet and side slopes both upstream and downstream which
average 2H:1V. According to design drawings of the dam, a concrete core wall was
constructed in a 5-foot wide cutoff trench and extended to the dam crest, where it
is two feet wide. The principal spillway consists of a 50-foot long concrete Ogee
section. It is located at the eastern dam abutment. A 30-inch diameter low level
outlet is located approximately 70 feet east of the western abutment.

Lake Akiba Dam is classified as a "Small" size, "High" hazard dam. The
recommended spillway design flood (SDF) for a dam in this classification ranges
from one-half of the Probable Maximum Flood (PMF) to the full PMF. Because the
dam is relatively low and has a maximum storage capacity of 280 acre-feet, the
selected SDF is one-half of the PMF. The spillway is capable of passing about 26
percent of the PMF prior to overtopping of the dam; therefore, the spillway is
classified as "Seriously Inadequate". The dam is classified as "Unsafe, Non-
Emergency" because failure of the dam will probably occur for less than 50 percent
of the PMF.

-Based upon the visual inspection of the dam and review of the information
provided by the Pennsylvania Department of Environmental Resources (DER), the
Lake Akiba Dam is considered to be in fair condition. The spillway, however, is in
poor condition and should be investigated immediately.

Recommend*iluns and Remedial Measures

The following recommendations and remedial measures should be initiated
immediately.

a. Facilities.

The Owner should retain the services of a licensed professional engineer,
experienced in the design and construction of dams, to assist in the implementation
of the following recomrnendations:

ii



LAKE AKIBA DAMSNDI ID PA-00640

1. Detailed hydrologic and hydraulic analyses should be performed to
evaluate the discharge capacity of the spillway. Pending the results of the analyses,
measures should be taken to repair and/or replace the existing spillway.

2. An investigation should be made to assess the source and extent of the

seepage observed at the downstream toe of the darn.

The Owner should initiate the following remedial measures:

1. The embankment should be cleared of all trees and brush. The resulting
voids should be backfilled with suitable material and thoroughly compacted to
ensure proper density.

2. Animal burrows in the downstream embankment face should also be

filled with suitable material and thoroughly compacted to ensure proper density.

3. Slope protection should be provided on the upstream face of the darn.

4. The layout of the outlet works should be verified and the assumed mid-
level intake valve should be provided with a hand wheel operator.

S5. A grass cover should be established and maintained on the slopes of the
* darn,

6. Adequate erosion protection should be provided at the discharge end of

the low lev.:l outlet.

7. Debris and growth in the spillway discharge should be removed.

b. Operation and Maintenance Procedures

1. An operation and maintenance program should be developed and imple-
mented. This program should include periodic operation of the outlet works, routine
maintenance tasks, and an annual technical inspection performed by a licensed
professional engineer, experienced in the design and construction of dams.

2. A formal surveillance and downstream warning plan should be developed
and implemented, during periods of extreme rainfall, to ensure that downstream
residents and the appropriate agencies are notifi ase of an impending dam
failure. a ie iam n
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UPSTREAM OVERVIEW FROM THE RIGHT ABUTMENT. (5/20/81)

( OVERVIEW FROM THE LEFT ABUTMENT WITH SPILLWAY IN THE FOREGROUND.
(5/20/81)
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PHASE I REPORT
"* NATIONAL DAM INSPECTION PROGRAM

LAKE AKIBA DAM
NDI ID PA-00640
PA DER 45-120

SECTION 1

PR•JECT INFORMATION

1.1 General

a. Authority. The Dam Inspection Act, Public Law 92-367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a program of
inspection of dams, throughout the United States.

b. Purpose. The purpose of this inspection is to determine If Lake Akiba
Dam constitutes a hazard to human life and property.

1.2 Description of Project (Based upon Information obtained from the
Pennsylvania Department of Environmental Resources (DER), Division of Dam
Safety, Harrisburg, PA., Mr. Howard Batterman, Camp Akiba Director, Mr. Wright
Bond, caretaker of the camp, and from the field inspection.)

a. Dam and Appurtenances. Lake Akiba Dam is a 360-foot long, 22-foot
high earth embankment dam, constructed for recreational purposes in 1926. The
dam has a crest width of approximately 7 feet and side slopes averaging 2H:1V.
According to design drawings of the dam, a concrete corewall was constructed in a
5-foot deep by 5-foot wide cutoff trench and extended to the crest of the dam,
where it is two feet wide.

A 50-foot long concrete Ogee spillway is located at the eastern dam abutment.
Its crest is approximately four feet below the top of the dam, except for a 3-inch
deep, 9-foot wide notch at the center of the spillway. A spillway discharge apron
extends for approximately 100 feet in a southweaterly direction, at about a 50-
degree angle to the axis of the dam. The apron is approximately 40 feet wide and
has 4-foot high concrete training walls. According to design drawings of the dam,
concrete keywalls were constructed just upstream and downstream of the Ogee
section and the discharge apron was provided with a grouted riprap surface. The
downstream edge of the discharge apron drops approximately three feet to the
discharge cnannel.

The outlet works consist of: 1) a gated 12-inch diameter pipe extending
through the concrete Ogee section; and 2) a 30-inch diameter concrete low level
outlet pipe located approximately 70 feet east of the western dam abutment. The
12-inch diameter out,'at at the spillway was not part of the original construction of
the dam. It is believed to have been installed to help maintain a base flow in
Sandspring Creek. The 30-inch diameter outlet pipe was part of the original con-
struction, but it was provided with a new upstream control system around 1962.
This system consists of 12-inch diameter low and mid-level intakes.

____ _-1-



b. Location. Lake Akiba Dam is located on Sandupring Creek in the
Jackson Township, Monroe County, Pennsylvania. To Illustrate the loietion,
portions of the USGS Quadrangles entitled "Sayloreburg, PA.", "Brodheadsville, PA.",
"Mount Pocono, PA." and "Pocono Pines, PA.", have been incorporated and Inluded
as Figure 1 of Appendix E. USGS reference coordinates for this dam are N 40 59.3'
and W 75o 21.3'.

c. Size Classification. Lake Akiba Dam has a maximum storage capacity of
280 acre-feet and a maximum height of 22 feet. The dam is, therefore, classified as
n "Small" size dam (height less than 40 feet and storage less than 1,000 acre-feet).

d. Hazard Classification. Three cabins for Camp Akiba are locat, 1 100 to
200 feet downstream of the darn. The cabins have first floor ilevations
approximately three feet above the stream and provide housing for as many as 80
people during the camping season. It is probable that a dam failure would cause
excessive property damage and the loss of more than a few lives. Therefore, the
Lake Akiba Dam is classified as a "High" hazard structure.

e, Ownership. The dam is owned by Camp Aklba, Readers, PA. 18352. The
current Camp Director is Mr. Howard Batterman, who may be reached at the
following numbear: 717-629-0863. The Philadelphia area office for the camp is
located in Bale Cynwyd, PA. (215/649-7877).

f. Purpose of Dam. The dam was constructed to provide a lake for
recreational activities associated with Camp Akiba.

S. Design and Construction History. The dam was designed in 1926 by Mr.
John F. Seem, C.E., of Tannersville, PA. The structure was built during the same
year. Other than photograohs of the original constr'uction, provided by the
Pennisylvania DER, no origir.-it construction information is available.

About 1962, a new outlet control system was constructed. No plans are
available relative to the installation of two 12-inch diameter intakes, which were
installed at different elevations along the upstream face of the dam. A new gate

To chamber, located just upstream of the dam crest, was built to provide access to the
12-inch diameter gate valves on the new intakes.

h. Normal Operating Procedures. Under normal conditions, facilities it the
dam do not require operation. According to Mr. Wright Bond, carntaker of the
camp, the outlet works were last operated 2 or 3 years ago and they are believed to
still be operable. The assumed low level outlet valve was opened during the
inspection, but the other valve could not be checked since it was riot provided with
an operating mechanism.
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1.3 Pertintent Data

a. Drainage Area.

Square Miles 3.4

b. Discharge at Dam Site. (cfs)

Spillway (Water Surface at top nf dam elevation 946.0) 1,320
Outlet Works (Water Surface at normal pool elevation 942.0) 21

c. Elevation. (MSL)

Top of Dam 946.0
Spillway Crest 942.0
Outlet Works (Inlet Inverts) Ur1known
Outlet Works (Outlet Invert) ; 924.0
Streambed it Toe of Dam - 924.0

d. Reservoir Length. (Feet)

Normal Pool, El. 942 1,600
Maximum Non-overtopping pool, El. 946 1,900

e. Storage. (Acre-Feet)

Normal Pool, El. 942 126
Top of Dam, El. 946 280

f. Reservoir Surface Area. (Acres)

Normal Pool, El. 942 27
Top of Darn, El. 946 39

g. Dam Data.

Type Earth Embankment
Length 360 Feet
Height 22 Feet
Crest Width 7 Feet
Side Slopes (Upstream) 2H:1V

(Downstream) 2H:1V
Zoning None, homogeneous gravelly clay

embankment
Impervious Core Concrete Corewall to crest of dam
Cutoff 5-foot deep trench filled which concrete
Grout Curtain NA

h. Diversion System.

None
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h. Spillway Data.

Type Concrete 0ge.
Length 50 Feet
Crest Elevation 942.0
Gates None
Upstream Channel NA
Downstream Channel. 40-foot wide discharge chute

approximately 100 feet long.

j. Outlet Works.

Reservoir Drains 1. Two, 12-inch diameter pipes with
valves empty into one 30-inch diam-
eter concrete pipe which outlets at
the downstream toe of the dam at
approximately Elev. 924.

2. One, 12-inch diameter gate valve
and pipe which passes through the
agee spillway at approximately
El. 940.5.

-4-
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SECTION 2

ENGINEERING DATA

2.1 Design

as Date Available. Miscellaneous correspondence, memoranda and permit
information were provided by the Pennsylvania DER in Harrisburg, Pennsylvania.
The following drawings for Lake Akiba Dam were also provided by the Pennsylvania
DER:

1. Flow Line Plan: Lake Akiba Dam
2. Location Plan
3. General Plan
4. Cross Sections A-B and C-D
5. Longitudinal Section

b. Design Features. The design features of the dam are described in
Section 1.2a and shown on the design drawings included in Appendix E.

2.2 Construction

Based upon the field inspection, it appears that the dam was constructed in
conformance with the design drawings. No specifications, materials analyses or
other construction information is available.

2.3 Operation

Operation of the outlet works is necessary only when it is desired to lower the
level of Lake Akiba. The low level outlet valve may be operated by opening a vault
access cover on the crest of the dam, descending a few vault steps and turning a
handwheei operator. Mr. Wright Bond, caretaker of the camp, hns the key to unlock
the padlock on the vault access cover. No handwheel has been provided on the
assumed mid-level outlet.

2.4 Evaluation

a. Availability. The engineering information presented in this report was
obtained from the Pennsylvania DER in Harrisburg, Pennsylvania.

b. Adequacy. The information obtained from the Pennsylvania DER, along
with that obtained from the Owner's representatives and the field inspection , has
been adequate for a Phase I evaluation.

c. Validity. The information appears to be valid, since no discrepancies
between the field measurements and those presented on the drawings were found.

d-5



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General, The Lake Akiba Dam was inspected on May 20, 1981 and June
1, 1981. At the timne of the inspections, the water surfice elevation of Lake Akiba.
was slightly above the crest of the spillway, El. 942.0. Underwater areas were not
inspected. The observations and comments of the field inspection team are
presented in Appendix A of this report.

b. Dam. The darn appears to be in fair overall condition. Although the
entire dam is overgrown with trees, the dam 'iss satisfactory horizontal and vertical
alignment. The concrete cc~re wall extends approximately 3 inches above the earth
portion of the dam crest and it appears to be sound.

Deficiencies were observed during the field investigation on the upstream face
which is constructed on a slope estimated to be 2H:1V. Riprap has been displaced
and erosion has occurred at a few locations. Wave action and pedestrian traffic
appear to be responsible for these conditions.

The downstream slope of the dam is also approximately 2H:1V. Much of the
original stone facing has slid to the toe of the slope. Several trees, some with
trunks up to 16 inches in diameter, were observed. Many depressions were in
evidence over the entire downstream face. An animal burrow was observed near the
center of the dam, toward mid-height on the downstream slope.

Seepage was found at two locations to the east of th 'e outlet works (See sheet
11A of Appendix A). It was estimated to be approximately one gallon per minute at
the western most location and no flow was observed at the other location (Photo 8,
Appendix C).

C. Appurtenant Structures. A 50-foot long concrete Ogee spillway is
located at the eastern dam abutment. The following deficiencies were observed in
the spillway: 1) The eastern spillway abutment wall is seriously undermined,
deteriorated, and on the verge of collapse (Photos 5 & 6, Appendix C); 2) The
eastern spillway training wall has collapsed (Photo 10, Appendix C); 3) The eastern
portion of the spillway is severely spalled; and 4) Extensive vegetative growth is
evident in the spillway discharge chute and overhanging the training wall. In
addition, a 12-inch diameter pipe and gate valve were observed in the Ogee spillway
about 4 feet from the west end. According to the Owner's representative, the pipe
may have h~een used to help maintain a base flow in the creek during dry weather
periods, but the gate valve on the pipe is no longer operable.

The present arrangement of the outlet works were installed around 1962 and
they appear to be in good condition. An underground gate chamber is located just
upstream of the dam crest and houses two 12-inch diameter gate valves. This is not
the optimal location for the valves, because the intake pipes are kept under constant

hydrostatic pressure.

-6-



( During the site inspection, access to the chamber was provided Ind the
assumed low level outlet was operated. The other gate valve did not iave a
handwheel operator; therefore, it could not be operated.

No riprap, or other means of erosion protection, has been placed at the
discharge end of the low level outlet.

d. Reservoir Area. The-reservoir area consists of approximately 3.4 square
miles of steep to moderately sloped terrain. Approximately half of the area is
forested and there are only a few homes scattered throughout the drainage area. No
evidence of excessive siltation or unstable slopes along the perimeter of the lake 4
were observed. .1

e. Downstream Channel. The spillway and low level outlet discharge to
Sandspring Creek, which conveys flow easterly for approximately one mile prior to
merging with Appenzel Creek. Flow along Sandspring Creek is sluggish, since the
slope is fairly flat and the stream banks are well-vegetated.

3.2 Evaluation

The dam is considered to be in fair overall condition. However, the spillway is
in poor condition and should be investigated immediately.
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedures

Two 12-inch diameter gate valves of the reservoir drain system are located in
an underground vault just upstream of the dam crest, approximately 70 feet east of
the western dam abutment. Access is available through a circular access cover,
which is normally kept locked. The gate valve on the aisumed low level outlet has
been provided with a handwheel operator and was operable at the time of inspection.
The gate valve on the assumed mid-level 4intake was not operated, since it had no
operator. The caretaker of the camp, Mr. Wright Bond, has the key to open the
access cover to the vault.

The only other feature of the dam which could be operated is the 12-inch
diameter gate valve located about 4 feet from the west end of the spillway with an
invert about 1.5 feet below the spillway crest. The valve is believed to have been
provided to maintain a base flow in the creek during dry weather periods, but
according to Mr. Bond, it is no longer operable.

4.2 Maintenance of the Dam

Maintenance of the dam is minimal, as evidenced by the trees and brush which
cover the dam, the numerous riprap slides and the poor condition of the spillway.

4.3 Maintenance of Operating Facilities

According to the Owner's representative, the two 12-inch diameter gate valves
of the reservoir drain system were last operated 2 or 3 years ago. He does not
recall the 12-inch diameter gate valve in the Ogee spillway as having ever been
operable. No routine operation of the valves is performed.

4.4 Description of any Warning Syste,-.,s in Affect

According to the Owner's representative, no formal surveillance or warning
system is currently in effect. However, in the event of an extreme rainfall event,
the camp cabins, between 100 and 200 feet downstream o, the dam, would be
evacuated.

4.5 Evaluation

As indicated in Section 3, the lack of a periodic operation program and a
formal maintenance program is reflected by the deteriorated condition of the dam.
The deficiencies identified during visual inspection of the dam and appurtenances
should be corrected in a timely manner, as discussed in Section 7. Once the
improvements are made, a program should be implemented to periodically operate
the outlet works, maintain the dam and spillway and to provide for an annual

-8- .



technical inspection of the dam. In addition, a formal surveillance and downstream
warning system should be dveloped and implemented during periods of extreme I
ra infall.
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SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features

a. Design Data. The Lake Akiba Dam has a 3.4 square mile drainage area
and a maximum storage caparlty-of approximately 280 acre feet. The drainage area
lies generally to the north of the dam and consists of moderately sloped and forested
terrain, ranging from about El. 2080 at the northern most boundary of the drainage
area to elevation 942 at normal pool elevation. The area is very sparsely populated
and no significant impoundments presuntly exist upstream of the dam. No original
hydrologic :or hydraulic calculations are available.

b. Experience Data. No operation and maintenance records for the dam
have been kept. According to the Owner's representative, the maximum water
surface elevation occurred in 1955, during Hurricane Diane, when flow in the
spillway reached a depth of approximately one foot. No rainfall data or upstream
gaging station information is available.

c. Visual Observations. The 50-foot long concrete Ogee spillway is located
at the eastern dam abutment. The Ogee section and its adjacent abutment walls are
seriously deteriorated and in need of repair or replacement. In particular, the east
side spillway abutment wall is seriously undermined and on the verge of collapse.
Just downstream of this location, the east side training wall for the discharge chute
has collapsed. Also, the floor of the discharge chute is overgrown with brush and
several trees are overhanging the training walls.

The outlet works are located approximately 70 feet -east of the western dam
abutment. When the dam was originally constructed, a 30-inch diameter tow level
outlet was provided. About 1962, a new upstream control system was installed.
Plans for this modification are not available; however, according to the Owner's
representative 12-inch diameter low and mid-level intake pipes were installed.
Access to the urKnerground gate vault was provided. The operability of the assumed
low level outlet valve was verified. Operability of the assumed mid-level outlet
valve vould not be verified because the handwheel operator was not available.

A gated 12-inch diameter pipe passes through the concrete Ogee spillway
about 4 feet from the west end of the spillway. According to the Owner's
representative, the pipe may have been used to help maintain a base flow in
Sandspring Creek during dry weather periods, but its gate valve is no longer
operable.

d. Overtopping Potential. The recommended Spillway Design Flood (SDF)
for a "Small" size, "High" hazard dam, ranges from one-half of the probable
maximum flood (PMF) to the full PMF. Because the maximum available storage for
the site is towards the lower end of the range established for "Small" size dams, the
selected SDF is one half of the PMF.

- 10 -
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S• Hydrologic and hydraulic calculations were performed with the assistance of
the HLC-1' .Dam Safety Version, computer program. Refer to Sheet 2 of Appendix
D for a brief description of the program. The SDF was routed through the reservoir
with the starting water surface elevation at the spillway crest, Elev. 942.0. The
peak design flood inflow to Lake Akiba was computed to be approximately 2,920 cfs.
The corresponding peak outflow was computed to be about 2,900 efs, resulting in a
maximum depth of flow over the dam of apprnximetely one foot during the 7-hour
period 'n which overtopping could be expected. The spillway is capable of
dischL.-.ging about 26 percent of the PMF before ov'.~rtopping of the embankment
occurs.

e. Spillway Adequacy. In order to assess the potential for increased
damage due to dam failure, the embankment was assumed to breach with water
flowing 1.0-foot deep over the top of the dam for a period of one hour. A review of
the results of this analysis indicates that the water surface elevation at the three
camp cabins 100 to 200 feet downstream of the dam is 1.8 feet higher for the breach
condition than for the non-breach condition. Water would be in the cabins to a
depth of 3.3 feet for the breach condition. The spillway is classified as "Seriously
Inadequate". The dam is classified as "Unsafe, Non-Emergency".

-7-
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The dam appears to be stable for static loading
conditions. The horizontal and vertical alignments appear to be satisfactory;
however, several conditions exist which could eventually lead to problems: 1)
several minor riprap and erosion failures along the upstream face of the dam; 2) the
presence of trees over the entire dam; 3) lack of adequate cover or a means of
protecting the downstream face of the dam; 4) seepage at the downstream toe; and
5) the absence of riprup, or other means of erosion protection at the discharge end
of the low level outlet. (See Section 3 for more detail.)

The Ogee spillway and abutment walls are in poor condition because of severe
spalling, cracking and undermining.

b. Design and Construction Data. Design drawings for the dam were
obtained from the Pennsylvania DER in Harrisburg, Pennsylvania, and are included
in Appendix E. No original design calculations or constructior, data are available,
according to the Owner's representative.

c. Operating Records. According to the Owner's representative, no ope-
rating records have been maintained for the dam.

d. Post Construction Changes. A new upstream piping and gating system
was installed on the 30-inch diameter low level outlet about 1962. No drawings for
the modifications are available; however, the Owner's representative believes that
the 12-inch diameter low and mid-level intake pipes and gate valves were put into
service at this time. The two 12-inch diameter gate valves are located in a gate
chamber just upstream of the dam crest about 70 feet from the western abutment of
the dam.

e. Seismic Stability. Lake Akiba Dam is located in Seismic Zone 1,
according to the Seismic Zone Map of Contiguous States. A dam located in Seismic
Zone 1 will generally be stable under expected Zone 1 earthquake conditions, if it is
stable under static loading conditions.

f
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND PROPOSED REMEDIAL MEASURES

* 7.1 Dam Assessment

a. Evaluation. Visual inspection of Lake Akiba Dam Indicates that the dam
is in fair overall condition, but -the spillway is in poor condition. Several
deficiencies have been identified and are discussed in Section 3. The more serious
deficiencies include the presence of trees and brush over the entire damo numerous
riprap slides on the upstream and downstream faces of the dam, and the dete-
riorated condition of the spillway located at .the eastern dam abutment. It Is
important that all the observed deficiencies (discussed in Section 3) be corrected in
a timely manner to insure the safety of the dam. .

The recommended SOF for a "Small" size, "High" hazard dam ranges from one-
half of the PMF to the full P.MF. The selected SDF for Lake Akiba Dam is one half
of the PMF. Based on a review of the hydrologic/hydraulic analyses, the spillway is
capable of passing about 26 percent of the PMF before the embankment would be
overtopped. The spillway is classified as "Seriously Inadequate". The dam is
clasbified as "Unsafe, Non- Emergency".

b. Adequacy of Information. The information provided by the Pennsylvania
DER, along with that obtained from the visual inspection and subsequent conver-
sations with the Owner's representative, is considered adequate for Phase I
Evaluation.

C. Urgency. The recommendations and remedial measures discussed in
Section 7.2 should be implemented immediately.

d. Necessity for Further Investig ation. Further investigations should be
implemented as discussed in Section 7.2.

7.2 Recommendations and Remedial Measures

The following recommendations and remedial measures should be initiated

immediately.

a. Facilities.

The Owner should retain the services of a licensed professional engineer,
experienced in the design and construction of dams, to assist in the implementation
of the following recommendations:

1. Detailed hydrologic and hydraulic analyses zhould be performed to
evaluate the discharge capkicity of the spillway. Pending the results of the analyses,
measures should be taken to repair and/or replace~ the existing spillway.

_____ _____-13 -
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2. An Investigation should be made to assess the source and extent of the

seepage observed at the downstream toe of the dam.

The Owner should initiate the following remedial measures:

1. The embankment should be cleared of all trees and brush. The resulting
voids should be backfilled with suitable material and thoroughly compacted Lo
ensure proper density.

2. Animal burrows in the downstream embankment face should also be filled
with suitable material and thoroughly compacted to ensure proper density.

3. Slope protection should be provided on the upstream face of the dam.

4. The layout of the outlet works should be verified and the assumed mid-level
intake valve should be provided with a hand wheel operator. 4

5. A grass cover should be established and maintained on the slopes of the dam.

6. Adequate erosion protection should be provided at the discharge end of the
low level outlet.

7. Debris and growth in the spillway discharge ji.ould be removed.

b. Operatior and Maintenance Procedures

1. An operation and maintenance program should be developed and imple-
mented. This program should include periodic operation of the outlet works, routine
maintenance tasks, and an annual technical inspection performed by a licensed
professional engineer, experienced in the design and construct:3n of dams.

2. A formal surveillance and downstream warning plan should be developed and
implemented, during periods of extreme rainfall, to ensure that downstream
residents and the appropriate agencies are notified in the case of an impending dam
failure.

-1-
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( APPENDIX C
PHOTOGRAPH TABLE OF CONTENTS

Page No.

Site Plan A

PHOTOGRAPH NO.

1. View of impoundment with tree covered dam in the background. 1
(5/20/81)

2. An example of deterioration of the upstream face of the dam. 1

(5/20/81)
3. An example of the size of trees growing on the dam. (5/20/81) 2
4. Looking upstream at the spillway adjacent to the right abutment 2

of the dam. (5/20/81)
5. Deteriorated concrete of the spillway overflow section and 3

sidewall. (5/20/81)
6. Detailed view of the condition of the concrete in the left 3

spillway sidewall. (5/20/81)
7. Deteriorated concrete of the spillway overflow section and 4

right sidewall. (5/20/81)
8. Typical seepage conditions at the downstream toe of the dam. 4

(5/20/81)
9. Outlet of the 24-inch diameter reservoir drain. (5/20/81) 5

10. Displaced sidewall blocks of the spillway discharge channel. 5
(5/20/81)

11. Channel conditions downstream of the spillway. (5/20/81) 6
12. Potential damage area about one mile downstream of the 6

dam. (5/20/81)
13. Camp Akiba campers' quarters potential hazard area 100 to 200

feet downstream of the dam. (5/20/81) 7
14. Camp Akiba campers' quarters potential hazard area 100 to 200

feet downstream of the dam. (5/20/81) 7
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1.VIEW OF IMPOUNDMENT WITH TREE COVERED DAM IN THE BACKGROUND.
(5/20/81)

( 2. AN EXAMPLE OF DETERIORATION OF THE UPSTREAM FACE OF THlE
DAM. (5/20/81)



3. AN EXAMPLE OF THE SIZE OF TREES GROWING ON THE DAM.
(5/20/81)

•..• . ..

4. LOOKING UPSTREAM OF THE SPILLWAY ADJACENT TO THE RIGHT
ABUTMENT OF THE DAM. (5/20/81)
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5.DETEýRIORATED CONCRETE OF THE SPILLWAY OVERFLOW SECTION
AND LEFT SIDEWALL. (5/20/81)

-4

6. DETAILED VIEW OF THE CONDITION OF THE CONCRETE IN THE
LEFT SPILLWAY SIDEWALL. (5/20/81)
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7. DETERIORATED CONCRETE OF THE SPILLWAY OVERFLOW SECTION
AND RIGHT SIDEWALL. (5/20/81)

..... 8. TYPICAL SEEPAGE CONDITIONS AT THE DOWNSTREAM TOE OF THE
DAM. (5/20/81)
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9. OUTLET OF THE 30 -INCH DIAMETER RESERVOIR DRAIN. (5/20/81)

10. DISPLACED SIDEWALL BLOCKS OF THE SPILLWAY DISCHARGE CHANNEL.
(5/20/81)
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* - 11. CHANNEL CONDITIONS DOWNSTREAM OF THE SPILLWAY. (5/20/81)

( - 12. POTENTIAL DAMAGE AREA ABOUT ONE MILE DOWNSTREAM OF THE
DAM. (5/20/81)
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13. CAMP AKIBA CAMPERS' QUARTERS POTENTIAL HAZARD AREA 100 TO
200 FEET DOWNSTREAM OF THE DAM. (F:20/81)

r °

14. CAMP AKIBA CAMPERS' QUARTERS POTENTIAL HAZARD AREA 100 TO
c200 FEET DOWNSTREAM OF THE DAM. (5/20/81)

I7



APPENDIX D

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

C

('BRIEN & GERE



LAKE AKIBA
HYDROLOGIC & HYDRAULIC

ENGINEERING DATA

TABLE OF CONTENTS

Sheet No.

Check List Hydrologic & Hydraulic Engineering Data. 1
HEC-1, Revised Flood Hydrograph Package. 2
Hydrology Calculations. 3
Stage-Discharge Calculations 4& 5
Downstream Routing Information 6& 7
HEC-1, Dam Safety Version, Computer Printout. 8 through 11
HEC-1, Dam Safety Version, With Breach, Computer 12 through 17

C



Sheet 1

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 3.4 sq. mi., primarily forested

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): El. 942 (120 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): NA

ELEVATION MAXIMUM DESIGN POOL:

ELEVATION TOP DAM: El. 946.0

SPILLWAY
a. 'Elevation El. 941.8, Notch El. 941.6

b. Type Concrete Ogee Section

c. Width NA

d. Length 50 feet

e. Location Spillover East Side Abutment

f. Number and Type of Gates None

OUTLET WORKS: 30-inch diameter low level outlet with assumed
low and miid level intakes (12-inch)

a. Type

b. Location Approx. 130 Feet East of West Side-Abutment.

c. Entrance inverts Unknown

d. Exit invert El. 924.±

e. Emergency draindown facilities 12-inch gate valves

HYDROMETEOROLOGICAL GAGES:

a. Type None

b. Location NA

c. Records NA

MAXIMUM NON-DAMAGING DISCHARGE: Not determined

I-



SHEET 2

HEC-l, REVISED
FLOOD HYDROGRAPH PACKAGE

The original *Flood Hydrograph Package' (HEC-l),
developed by the Hydrologic Engineering Center, Corps of
Engineers, has been modified for use under the National Dam
Inspection Program. The 'Flood Hydrograph Package (HEC-1),
Dam Safety Version", hereinafter referred to as, HEC-l, Rev.,
has been modified to require less detailed input and to
include a dam breach analysis. The required input is obtained
from the field inspection of a dam, any available design/eval-
uation data, relatively simple hydraulic calculations, or
information from the USGS Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam.

NEC-i, Rev. computes a reservoir inflow hydrograph
based on individual watershed characteristics such as: area,
percentage of impervious surface area, watershed shape, and
hydrograph characteristics determined from regional correla-
tion studies by the Corps of Engineers, Baltimore District.
The inflow is routed through the reservoir using spillway
discharge data obtained from the field inspection or design
data. Flood storage capacity is determined from USGS maps or
design information and verified by the field inspection. In
the event a spillway cannot discharge 0.5 PMF without
overtopping and failure of the dam, downstream channel'
characteristics obtained from the field inspection and USGS
maps are inputed and flows are routed downstream to the damage
center and a dam breach analysis is performed-Vl

Included in this Appendix are the HEC-l, Rev.
pertinent input values and a summary print-out.

/Y "Nigh "haz ard _,k-:r aires on/y
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SITE GEOLOGY

LAKE AKIBA DAM

Lake Akiba Dam is located in Monroe County (PA) within the Pocono Plateau
section of the Appalachian Plateaus physiographic province. The site is underlain by
gently northwestward dipping beds of the Devonian Catskill group continental type
sedimentary rocks. These consist of red to brown and gray shales, siltstones,
sandstones and conglomerates varying from a few inches (flagstones) to several feet
or more in thickness. Wisconsin epoch glacial deposits of sand and gravel mantle the
rock surface and attain considerable thicknesses along valley floors and side slopes.
Some swamp deposits occur where depressions or kettles exist as a result of the
isolation and decay of ice during the retreat of the last glacial advance into the
area.

No active structural faults are known to exist in the area.

Well developed jointing and fracturing occur in the bedrock units, particulary
in the shales and siftstones. The Catskill rocks yield excellent quality groundwater
and the formation is considered a fair to good aquifer. Glacial deposits occurring in
the valley floor are quite permeable and act as excellent sources of groundwater and
recharge to the underlying Catskill group sedimentary units.
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